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ABSTRACT. The clinical condition and lung function of 14-year-old 
schoolchildren from three different districts of Budapest were 
recorded monthly between November 1972 and May 1973. Raw anc ^ SG aw 
values and lung volumes were measured and air pollution was recorded 
simultaneously. The latter differed significantly in the three 
districts. Although there were significant differences between 
the monthly lung function values and monthly air pollution, there 
was no evidence of any connection between the function values and 
environmental factors. 
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Abstract. The clinical condition and lung function of 14-year-old sdioolcMldrm from 
three different districts of Budapest were recorded monthly between November 1972 and 
May 197X A* v and SG t » values and hint volumes were measured and air pollution was 
recorded simultaneously. The Utter differed significantly in the three districts. Although 
there wen significant differences betw een the monthly lung function values and monthly 
air pollution, there vu so evidence of any connection be t w een die function values and 
environmental factors. 

Xry words; SdsoolAIldren — Environmental Factors — Lung Function Values. 

The correlation between air pollution and respiratory diseases hat become a very 
topical subject for study ever since the “smog catastrophe" in London in 1952 [29]. 
Many results have demonstrated a dose correlation between air pollution and mete¬ 
orological factors on the one hand, and respiratory complaints [8, 17, 20, 2-4, 36, 40, 
4respiratory morbidity [I, 3, 4, 9, 13, 16, 17, 20, 32, 41], mortality [3,9. 20, 29] 
and respiratory function values [6, 15, 16, 17, 20, 28, 37, 38, 39, 43, 44] on the other 
particularly in young children, school-children, the elderly and in patients with diro- 
ftic respiratory diseases [1, 3, 9, 13, 37, 40^ 43,44]. The causal role of smoking, social 
factors, the ‘urban factor" and respiratory infections in adolescence have also been 
emphasiaed in respect of the development of chronic bronchial diseases [5, 8 , 10, 14, 
22, 24, 35]. On the other hand, other authors have failed to demonstrate any such 
relationship with respiratory complaints [11, 15, 26] or respiratory function [2, 18, 
23,30,33, 34]. 

In order to establish the short-term and long-terra effects of air pollution and 
meteorological factors on the respiratory system, between November 1972 and 
May 1973 we carried out serial tests on 14-year-old schoolchildren in Budapest. 


Materia] and Method 

Three classes were selected from different parts of the city. The £m school was in the 
centre of the city where air pollution and population density are at their greatest; the 
aecood was on the edge of an industrial area in the middle of a new housing estate, and the 
third school was m a noo-iadustrialtred suburb where the population density was fairly 

J»w (Kg-1). 


• This work was carried out with she s u p port of the Co m mi ttee for Environmental 
Control of the City of Badapen. 



Source: https://www.industrydocuments.ucsf.edu/docs/hpyx0000 


2023383067 




211 JL Mdndi ft sL 



Fig. 1. The locality of thr measuring stations tad the sAooli. TV population AnoV h 
tadb district. Density of population: 1. » 23931, 2. » Sill, 3. m 2301; # ■» air wrapling 

muon 


Tie thrre clams (Vlllth class of the primary school) contained 16 diildrta. These 
children were rxa mined one* a month from Kerr ember to May, seven times in alL TV 
Hungarian educational s y n em is to arad tV children of each district to specific primary 
schools, and so tV children are representative of the population of that district. Air pol¬ 
lution in the ivclnity of the schools was monitored throughout the period of the investigation. 

Before the examinations, we prepared a questionnaire foe each child ia whidt we re¬ 
corded previous diseases, school absences for respiratory ailments, details of home cooditiooa 
and the parents* smoking habits and, possibly, those of the children. Each month the dxildrea 
were examined clinically and their lung function was tested. 

For analysing lung function we used a volume-constant body plet by smo gr xph (Bodysest, 
Jaeger Co, WOriburg). Intrathoracic gaa volume (TTGV) and total airway resistance (B*») 
were determined by the plethysmography principle, and vital capacity (VC> from the iate- 
grated potumouAygram. Total lung capacity (TC), residual volume (RV, XV-1X/TC) and 
aptcific conductance values ($G«*—X*w***rTGV~ t ) were calculated from the above parame¬ 
ters. Eaxh month we also recorded the respiratory ailments, aay lesplratory disease and ab- 
—cm from s c h oo l . 

We measured dm monthly mean readings for SO,, NO* and a* conce n tration and 
the amount of dustfall, and the daily readings for SO,, NO, and Cl, concentrations, and 
simultaneously recorded the meteorological parametm, outside temperature, humidity and 
barometric pressure. Monthly means for SO,, NO, and Cl, concentration were calculated 
from samples elposed for 20 minutes. Samples were collected eight to ten times a month 
at the same time at all measuring nations (between 11 JO aA. and 2£p.m.). We used die 
parmroeaniline method to determine the SO, concentration. NO, concentrations were 
measured by the sulphanilic a eld-alpha-naphthyl* mine method and Cl, concentrations by 
the Na-arsenite-sUvcr nitrate method; The concentrations art stated in mg/m*. We measured 
dustfall continuously, and stated the dust levels in g/m’/oonth. 
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JULitioxuhip betw e en Lang Function Values and Air Pollatioc Dau 

The results vert analysed statistically by variance analysis, variance analysis for two- 
way rhnlfira uon and by random Mod analysis. 

Results 

The expected correlation b e twe en the monthly means for SO, concentration and 
the seasonal or heating periods was in fact demonstrated. SO, concentrations varied 
in the districts studied, the highest levels being found in the middle of the city 
around the first sdool (mean monthly value bring 0,91 mg/m 1 in December) and the 
lowest levels in the suburb, around the third school (Fig. 2). There were no seasonal 
or local differences between NO, and Cl* concentrations. The maximum mean 
monthly NO x concentration was 0,19mg/xn* and the Cl, concentration 0,36mg/m a . 
There were very large fluctuations in the levels of dustfall in the vicinity of the first 
and second schools (maximum 37 and 38 g/mVmontb, respectively). The fluctuations 
were not seasonal There were fairly small fluctuations and low absolute readings in 
the vicinity of the third school, the maximum bring 6 g/mVmonth. Temperature and 
humidity showed the usual seasonal variations with a minimum temperature and 
maximum humidity in January (-0,7° C, S6Vs) and with the reverse maximum and 
minimum levels In May (+17,1* C, 55*/*). 

Table l shows the children classified according to school and sex, with the corres¬ 
ponding Broca Index values. There was no significant difference between the Broca 
Index values for schoolchildren from the different schools (Table 1). 

There was no significant difference between the ITGV, R«« and $G* W values for 
boys and girls. On average, vital capacity was about 400 ml higher in the boys 
than in girls in all classes. The mean R* w values were higher than those reported in 
the literature for healthy adul ts [31). 

Ve did not find any significant difference b etwee n the mean R** values in rite 
three cissy* These means were calculated from seven measurements. The results of 



Fig- 2. The monthly wim for SO* conetotratioo (mg/m*) from Nov em b er 1972 so May 
2973 is tbe three measuring moons 
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Table 1. 71 m number of children in ad) dan. Broca Index 
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Table 2. Tbe monthly mean for total airway romance (B*v) » tbe three claim fro 
November X972 to May 1973. Statistical results, p values at tbe ead of tbe lines show th 
results of variance analysis, p value below tbe mean annual values shows tbe level c 
significance betwe en tbe three means 
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Table 3. Means for vita l cap acity (VC), residual volume (KV), total capacity (TC) and 
in era thoracic gas volume (ITGV) for cadb of tbe classes with monthly minima and maxima 

St at is ti ca l results 
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Kg. 3. Tbe meant for romance to flow (A»») in the t brtt daises from November 1972 

to May 1973 



Kg. 4. TW monthly meaai far SO t concentration {a the tbw measuring mm and speci¬ 
fic ffmduaanrr ($G*v) in ibe ikm d u m from, November 1972 to May 1973 

▼tnanc* analysis indicate that die scan Tea diop for individual classes vert sta¬ 

tically heterogeneous during the investigation. There vrtre sig nific a n t differences 
between the monthly means in all classes. These differences also appeared in indi¬ 
vidual months between die three classes (Table 2). However, although in two 
classes the X«w values were actually lowest in May, there were no definite connec¬ 
tions between season or locality and the SO, concentration*—air temperature and 
humidity values (Fig. 3). There were similar fluctuations of the SG W values (Fig. 4). 
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T tbit 4. Statmkal mults of vanww* wuljrta for cw»f clmifiot ion of mptra 

function ptnaeun 
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Table 5. Resulci of random blodi analysis of mpiramry function parameters 
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There were significant difference* between the monthly TTGV and spirometrlc 
but there wu no evidence of a connection with environmental factor* (Table 3). 

There was no connection between the dally readings for environmental factory 
tad lung function parameter*. By performing variance analysis for two»way classi¬ 
fication on the whole of die material, we demonstrated chat the fluctuations in 
respiratory function values axe affected more by seasonal factor* than by locality 
factor*. The two factors mentioned above do not have a significant effect on the 
•carter of R** values; the scatter of SG* W values depends solely on time factors. 
These results demonstrate that the latter parameter* of respiratory function are more 
stable (Table 4). 

The mults from the children who took part tn all the investigations were eva¬ 
luated by random block analysis. The numbers were 17, 13, and 21 in the first, se- 
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w «md and third class- The analysis verified that the significant differences were 
affected more by the variations in measurement results between individual children, 
than by the fluctuations in respect of time in the same children. These results also 
showed that R aw and SG am values were the most stable (Table 5). 

We did not find any connection between air pollution and respiratory complaints 
clinical condition and school absences caused by respiratory diseases. The latter was 
highest in February in all classes (coinciding with a mild influenza epidemic). Simi¬ 
larly, there was no connection between home conditions, smoking habits of the par¬ 
ents and respiratory function values. 


Discussion 

From the results we con cluded that the respiratory function values, respiratory 
complaints and respiratory symptoms of healthy 14-year-old schoolchildren were 
neither affected permanently nor periodically by the prevailing level of air pollution. 
In our opinion, there is no permanent effect; This is based on the homogenity of the 
meant for K*« from the three classes. Since there is no definite correlation between 
air pollution levels as a function of time, and respiratory function values, we also 
doubt the short-term effect. It must be emphasized that the SO, concentration and 
meteorological conditions during the period of the survey did sot show any extreme 
variations like those which occurred during the "smog catastrophe", although the 
SO, concentrations were far above normal, healthy standards. Presumably the signi¬ 
ficant fluctuations in the monthly means of some parameters were caused by other 
exogenous factors not studied as yet. Presumably also, the effects of environmental 
factors would be easier to detect in younger children or in the elderly and ride people. 
It is also possible that the methods we used are unsuitable for diagnosing ver^ early 
changes in the peripheral airways. However, some of the more recent diagnostic 
tedmiqucaare still not completely satisfactory from the theoretical point of view, 
and we still know nothing about the importance of changes in the peripheral bronchi 
from the point of view of clinical prognosis [5, 5, 7,12, 21, 25, 2B, 42, 44]. We con¬ 
sider that, in view of the greater stability of the R k « and SG sv levels, these para¬ 
meters should be suitable for serial studies. Thus, in our view, the effects of air 
pollution on the respiratory system have not been fully elucidated. The unanswered 
questions can only be answered by undertaking longitudinal and vertical studies on 
larger populations, using suitable methods. 
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